Purpose: To develop and use a standardized patient satisfaction questionnaire (PSQ) to address two study questions: (1) What is the overall level of satisfaction with resident care? (2) Can the study questionnaire be used to detect differences in the level of satisfaction patients have with care delivered by individual residents?
physicians. The implementation of the 6 areas is planned as a 4-stage process that started in July 2001 and will extend through July 2011 and beyond. 2 We are currently in phase 2 of the implementation plan for the competencies, scheduled to run between July 2002 and June 2006. In this phase, residency programs have been tasked with "sharpening the focus and definition of the competencies and assessment tools." Included in this phase is the critical need to "improve evaluation processes as needed to obtain accurate resident performance data." Meanwhile, the accreditation arm of the ACGME will begin to "review evidence that programs are teaching and assessing the competencies."
There has yet to be a consensus on how residency programs are to incorporate the core competencies into their educational programs or on how individual residents should be evaluated in each of the 6 areas. A variety of methods for education and evaluation have been proposed, both by the ACGME as well as in institutions around the country. 3 The 6 competencies outlined by the ACGME straddle the lines between more structure-oriented competencies (medical knowledge, systems-based practice, practice-based learning, and improvement) and process-oriented ones (patient care, interpersonal skills, and professionalism). Patient surveys are recommended by the ACGME as most appropriate at measuring the 3 process-oriented competencies-namely, patient care, interpersonal and communication skills, and professionalism. 4 In early 2003, the Duke Private Diagnostic Clinics, in conjunction with researchers in the Duke Ophthalmology Department, developed and tested a standardized patient satisfaction questionnaire-the Duke Clinics Patient Satisfaction Questionnaire (DCPSQ)-for use in ambulatory clinic settings. 5 This questionnaire was largely adapted from subsections of two standardized patient surveys that have been in use for some time: the Patient Satisfaction Questionnaire Short-Form (PSQ-18) developed by RAND and the Consumer Assessment of Health Plans Survey, originally commissioned by the Agency for Healthcare Research and Quality. The DCPSQ was constructed to meet four primary goals: (1) address areas of greatest importance to medical directors of outpatient clinics, (2) limit the instrument length to ensure high response rates, (3) use questions with established reliability and validity, and (4) allow opportunities for external benchmarking.
The DCPSQ measures 4 different areas of patient care: technical quality, interpersonal manner, communication, and professionalism. These 4 areas correlate well with the 3 process-oriented general competencies. The technical quality questions correlate with the patient care competency; the interpersonal manner and communication questions correlate with interpersonal and communications skills; and the professionalism question correlates with the professionalism competency.
Several studies have used survey tools to assess general patient satisfaction with nonophthalmology residents. 6 -11 However, to our knowledge, no previous published studies have examined levels of patient satisfaction with care given by ophthalmology residents. This study was initiated to test whether a questionnaire, in this case the DCPSQ, could be adapted to measure patient satisfaction with the quality of care delivered by ophthalmology residents. In particular, we addressed the following study questions: The project was exempted from Institutional Review Board (IRB) approval by the IRB chair at Duke Medical Center; no personal identifiers were collected, and the project fell under the purview of a standard quality improvement project. No patient history was collected nor disclosed, and the research was judged by the IRB chair to therefore not be subject to Health Information and Portability and Accountability Act regulations. The Durham Veterans Administration Hospital also reviewed the project and classified it as a quality assurance program, exempting it from approval.
The examining resident was recorded for each patient at the time of survey administration. The Duke Ophthalmology training program is composed of 4 residents in each of the 3 years, for a total of 12 residents. Patients of 5 residents were surveyed in this study: three first-year ophthalmology residents, one second-year resident, and one third-year resident. The resident providers were not aware of this survey initiative at the time of care delivery.
An overview of the enrollment statistics is given in Figure 2 . A total of 283 patients were found to be eligible for enrollment on the days surveys were administered during the study period. A total of 182 patients (64%) were eligible to complete the survey; 101 (36%) were not enrolled because of the logistical restraints of having a single administrator; and 15 of the 182 patients enrolled (8.2%) refused to participate. Of the 167 who participated, 85 (51%) required assistance to complete the surveys. Table 1 A single survey administrator-a Duke University medical student (RJ)-gave each patient a standardized introductory description of the administrator and nature of the survey. Patients were informed that participation was voluntary, and responses would be completely anonymous. Patients were asked if assistance would be needed to complete the surveys; assistance consisted of reading each question and the answer choices aloud to the patient. Answer choices were initially encoded numerically using Microsoft Excel. Nonnumeric answers were encoded separately as a Microsoft Word file.
The responses to the 9 questions covering communication, interpersonal manner, professionalism, and technical quality were scored between 1 and 5, as per standard scoring instructions for the PSQ-18. 12 Negatively worded questions (DECPSQ questions 2, 4, 7, and 9) were scored according to their original response value: "Strongly Agree" ϭ 1, "Agree" ϭ 2, and so on. Positively worded questions (DECPSQ questions 1, 3, 5, 6, and 8) had scored values transposed: "Strongly Agree" ϭ 5, "Agree" ϭ 4, and so on, as per standard scoring instructions.
Four subscale scores were calculated according to standard scoring instructions for the PSQ-18, using the mean of the relevant subscale questions. Four questions (DECPSQ questions 6, 7, 8, and 9) comprised the technical quality subscale; two questions (DECPSQ questions 2 and 3) comprised the interpersonal manner subscale; and two questions (DECPSQ questions 1 and 4) comprised the communication subscale. DECPSQ question 5 was an original question concerning professionalism, and was scored separately as a professionalism subscale score. SAS version 8.0101M0 was used to analyze the encoded data. Examining resident was treated as the primary independent variable. A univariate analysis of scores to each question was conducted, yielding a frequency distribution for each answer choice for each question. Frequency distributions for each subscale score were also calculated. Means, medians, and standard deviations for the answers to DECPSQ questions 1 through 9, as well as all subscales, were also calculated.
A bivariate analysis was performed to assess subscale scores by resident provider to determine if there were significant differences in scores among residents. Given the skewed distribution of the scores, a rank sum test with no assumptions of normality was used to compare residents. To assess for differences among all 5 residents, a Kruskal-Wallis test (rank sums for greater than two groups) was used to compare all 5 residents and yield a P value. P ϭ 0.05 was set as the level of significance to reject the hypothesis. Means, medians, and standard deviations for each of the subscales were also calculated for each of the 5 residents.
Results

Overall Quality of Care Scores
The overall score distribution characteristics for the 4 subscales (communication, interpersonal manner, technical quality, and professionalism) are presented in Table 2 .
Quality of Care Scores by Resident
The results of the 4 subscale scores are classified by resident and summarized in Table 3 . for differences between residents' scores yielded a significant P value of 0.0345. 
Discussion
Encouragingly, the overall level of satisfaction with the residents tended to be fairly high. Scored on a 5-point scale (1 ϭ lowest satisfaction, 5 ϭ greatest satisfaction), the overall mean scores ranged from 4.27 to 4.63 on the 4 measured subscales (interpersonal manner, communication, professionalism, and technical quality). To our knowledge, ophthalmology residents have never before been evaluated with PSQ-18 questions or any other patient satisfaction survey instruments. However, the findings of this study are generally consistent with findings from previous surveys in other specialties, which have found that patient satisfaction with resident care is often fairly high. In 1994, a large (n ϭ 1003) study at the McGill University Department of Medicine looked specifically at the feasibility of using patient satisfaction studies to assess internal medicine residents. 13 That study averaged 12.2 collected ratings per resident, and found that patient satisfaction ratings could be useful in evaluating internal medicine residents' physician-patient relationship skills. The McGill study authors did note that a large number of ratings may be necessary to give a reliable measure of the skill of each individual resident. Nelson et al 14 have similarly noted that the number of patients needed to provide reliable evaluations of individual clinicians using a PSQ can vary both by item type and by the total number of items on the questionnaire. These studies make a strong argument that a sufficient number of evaluations must be combined to measure the performance of individual providers; a survey instrument may be counterproductive if used on too small a sample.
Our survey allowed for the collection of an average of 33.4 surveys per resident. However, no significant difference in scores between residents was identified on the technical quality or professionalism subscales. Simply increasing the number of patients surveyed per resident may enhance the variation on these two subscales. When each of these subscale scores was assessed by resident, significant variation among residents was found on the communication and interpersonal manner subscales. We therefore conclude that the patient survey questionnaire can be a useful assessment tool for ACGME-mandated resident core competency in interpersonal and communication skills with at least 34 evaluations per resident.
There may be other explanations for the inability of this survey instrument to differentiate among individual residents on the professionalism and technical quality subscales. First, it is plausible that, because the group of residents evaluated here were all trained at the same institution, they may in fact have similar skill levels in the areas assessed. Comparing survey results from other residents at other institutions to the data collected in this study may better detail any variation in scores between residents on the professionalism and technical quality subscales. Because the DECPSQ uses complete subscales taken directly from RAND's PSQ-18, we ensured facial validity and enabled the use of a standardized scoring algorithm that is potentially comparable across care sites. Future comparisons of scores between residents at different institutions, between residents and faculty, and across specialties should therefore be feasible. Second, we emphasize that patient assessment of some of the general competencies is limited by patient knowledge, training, and comprehension; assessment methodologies other than patient survey questionnaires are currently in use and may be more appropriate for the evaluation of competencies such as the technical quality of resident care. This study was limited in a number of respects. First, the survey was not originally designed specifically for the measurement of the components of the "general competencies." The DCPSQ was already in use; to preserve the possibility of future comparisons between Duke Clinics, no significant changes were possible to improve or expand on the questions that were asked. Thus, only about half of the questions on the survey were relevant to the aims of this study. Second, the use of a single administrator for all surveys placed logistical constraints on how many patients could be administered the survey during the enrollment period. As noted, 36% of eligible patients were not enrolled. There is no reason to expect that these patients differed from those that were enrolled. However, owing to the constraints of the IRB exemption received for this project, demographic or personal data on these patients could not be collected, and thus we cannot be certain whether there was any bias between patients who completed surveys and those who did not. Third, because surveys were administered postexamination in the Eye Clinic, many patients were unable to see the surveys because of the routine dilation of their pupils. This may have inflated both the percentage of patients who required assistance with the survey as well as the percentage of patients who refused to participate.
The assistance provided to nearly 51% of surveyed patients itself may have confounded the data collected by this instrument. This could certainly bias those patients who had the questions read to them to answer more positively about their experience with the ophthalmology resident. Even the choice of the survey administrator could be challenged as a source of bias; other investigators have demonstrated a source of systematic bias based on whether an employee or an outside evaluator were responsible for administration of a survey instrument. 15 The tradeoff in time and costs between these two choices may be quite large for actual implementation of this evaluation methodology by individual residency programs or in other clinical settings. An alternative option would have been to have patients fill out the questionnaire at home after the visit, or to answer a phone survey. This would have been a more uniform way to administer the questions, and more confidential if individual patients wished to voice any dissatisfaction with their examination. Our investigators determined that response rates would suffer as a result of this alternative methodology, and other selection biases would be introduced into the collected data. Although these tradeoffs may not arise in other types of clinic settings, it is an important consideration for future use of patient surveys in ophthalmology clinics.
All patients in this study were enrolled within a 1-month span. Three of the 5 residents who were examining patients in this study were first-year residents. Certainly any attempt to quantify resident skills (especially first-year residents) may change depending on what part of the year they are evaluated. Results might have been quite different if this study occurred in July, for example. This could also prove a source of bias if different residency programs or other providers are compared in future studies, but studied at different times of the year. Time series adjustment may help to set standards for future inter-and intraclass comparisons.
Finally, we note that the Veteran's Administration clinic was chosen for this project because it is the principal location where Duke ophthalmology residents act as supervised primary caregivers to eye patients. However, the Veteran's Administration patient population is not necessarily representative of the patient population served in other clinics; for example, the patient population in this study was 35% African American and 98% male. Because other clinic settings may have very different patient populations, surveys in those settings may introduce a known source of systematic bias in the patient evaluation of care. For this reason, we have included in our survey instrument a section on demographics, which includes questions regarding the patient's overall health status, reason for visit, gender, age, type of health insurance, education, racial/ethnic group, and language spoken at home. These demographic questions can be used to adjust satisfaction scores by the demographic factors that may influence such scores.
In this study, we used a standardized questionnaire to assess whether or not patients are satisfied with the level of care provided by residents, and to evaluate whether or not differences in the quality of care were discernible among residents. We have shown that the overall level of patient satisfaction with resident care is high. Moreover, despite a relatively small sample of 5 residents, the PSQ described here proved able to discern significant differences between the patient satisfaction with the quality of care provided by individual ophthalmology residents, at least on interpersonal and communication skills subscales. We must emphasize that the survey methodology described here analyzes the scores of each resident to determine whether or not differences in the perception by individual patients of the quality of resident ophthalmology care exist. Other forms of measure, such as ratings from attendings, standardized test scores, or surgical/ clinical skills evaluation are also needed to truly form an overall view of quality of care; patient satisfaction is an important aspect of the ACGME's general competencies, but it is only one part of resident evaluation.
The assessment and education of residents in the areas of the ACGME's general competencies will continue to be a challenge in the years to come. To improve the process of resident training and evaluation, accurate, meaningful, and easy-to-use assessment tools must be developed and tested. Although much more work needs to be done to determine what types of education and assessment are most appropriate for different types of residents, promising developments are now appearing in the literature. We believe our survey instrument can be used to establish a measure of the current state of our residents' competency, at the very least on the interpersonal manner and communication skills subscales. In the future, we may be able to apply the PSQ described herein to assess the success of specific interventions intended to improve the level of care that our residents deliver. 
